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Abstract

ThisUpaperpresentsdevelopmentsland results
from[ the[] VARIAZIONI' [ project, [ funded) by[] the
Commissionl] of ] the[] Europeanl’] Union[] under(] the
eContentPlus program.[ Thel projectaims[ tol develop
andvalidatelanlopen(¢ollaborativelinfrastructureland
methodologyforiauthoring, distributionland deliveryof
European Musical Contents.[ WVARIAZIONI “approach
encompasses[thel development[ ofl ] all collaborative
platformTwherelTnontechnical users( fromIcultural
institutionstanleasily[catalogueltheirlexisting[ digital
assets, [l comprising[] multimedial] master] classes,
audio/video concerts, limages, scanned(documents, étc.,
and(treatelnewlcontentsfromtheléxisting[¢ontentslof
otherlinstitutions, [takingintolaccount IPRlissues.[We
aimtoUdemonstratetheYfeasibility lof IreusingCand
integrating contentsinUdifferentapplications, [like
websites, Celcourses, [collaborativeportals, Candnew
distribution thannels, [ through! the usage  of! friendly
interfaceslandintelligent[techniquesfor lreducing
cataloguingléffort. [AslaPesult, existing[contentsWwill be
morelaccessiblelandenriched throughlitsl reuseland
inclusion|oflinternetFesources.

' This(l Project[lhas received [ funding[ | from[Ithe[leContentPlus
programmel of(the European’ Community. Thelauthors arelsolely
responsiblelofl this'communication[nadlit[ does not[tepresent!the
opinion/ofithe European Community. The European(Community!is
notl responsiblel oflany[ usel that might[ bel imadel ofl information
contained Hierein.
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1. Introduction

Thelstatus”ofl cultureinthe European(societylis
constantly[Jgrowing. Music[Jis[Jone[JofT the[lcultural
domains Wwhere thelimportance 0f the[Europeanheritage
isCessential. [During [ thelast[years, many [European
projectswere[working[in[thedevelopment[ofl¢ontents
and[tools[tolattend[thelincreasing demandin[musical
productsand[ services. Among[them, and[since[ April
2004, [a[partnership [of[the major tusical [institutions[in
Europelhavebeen working(inthe(development[ofithele]
Contentl HARMOS [‘project, [whose[goal Thas[been[to
preserveland[teuseinformation produced by musical
institutions [ in[J the[] areal] of (] Cultural [] Heritage.,[] a
partnership [ formed[] for[JRoyal[]College[loflMusic,
Lithuanian(] Academyl[] ofl] Music,[] Koninklijk
Conservatorium [ Brussels, Staatliche THochschule Cfiir
Musik [ und[] Darstellende 1 Kunst[] Stuttgart, ] Escola
Superiorde Musicalde[Catalunya, EscolalSuperiorlde
Musicaldo[Porto, Orbiteam, Universitat(Pompeu Fabra
and (] Germinus [1XXI,[ 1 worked[ ] together, [ under(]the
coordination(6f(Fundacién[Albénizlin/theproductionof
aldigital Ccollectionand[altechnological platform[to
disseminate(and [preserve(these Valuablecontents.

At[theJsame time, ’many[ [European(Jprojects[las
MUSICNETWORK,[WEDELMUSIClandTAXMEDIS
werel[] working[]in[Jresearch[] activities ] by ] adopting
architecture[oflparticipation[and[involvingisers [from
the[very[stage[ofl content creation, [classification and
transformation.

Using/(theresults/and/éxpertise 0flall these European
projects,[(VARIAZIONI has(the main(goal [of[promoting
the[teuseand[ enrichment[ ofl existing[ musical [ digital
assets(lin[Jnew!]applications[ and[Jnew!]distribution
channelsusingWeb[2.0[principles:[considerthe [webds
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alplatform( (collection bf *‘web[$ervices”[tolintegrate
together[to[build[different[ systems)and(to build[an
architectureoflparticipation fo(theTong [fail ‘dnd Mot just
thehead. Tolreach( this[‘aim, VARIAZIONI project
proposes:

e Theldevelopment[offal¢ollaborativelplatform
where[ I nonltechnical [l users[ | from[] cultural
institutions[¢an/¢asily[c¢atalogue(theirlexisting
digitall@ssets.

e Reluselcontents/from[thelexisting[ contents of
otherlinstitutions! taking[into[‘account[ IPR[/
DRM issues.

e Tolltestlland[demonstrate[the feasibility lof
reusing and[ integrating[ contents [ in[ different
applicationsand mew (distributionchannels.

e Tolmakelexistingldontentsmoredccessibleland
enriched through[its reuse and[inclusion of
Internetresources.

TheOprojectJwill Cdevelop CallpilotJwhere [ Jmajor
European(] Musical [ Institutions ] will[] develop] and
integrateexisting usical/contents/and Wwill [demonstrate
itsMeuse [(through(the [development[oficourses, feaching
material,[articles, thematic[Wwebs,]..).[Inladdition, [the
pilotGwill Cshowhow[ these contents canbelenriched
through(theuisagelof automatic [semantictagging Wwith
audiolprocessingland web2.0fechnologies. Theproject
leverages! the[results[ Jand [ Jcommunities [ Jarose[ [from
eContent ] HARMOS U projectlland [/ IST LI AXMEDIS
project.

2. Objectives/andapproaches

The namelJof! the project,l VARIAZIONI, comes
from[the[Italian hame [ ofl onel 0flthe earliestlmusical
forms:[variations. [Athemelor inelody [is presentedin(a
straightforward (manner[and(then[fepeated as[often as
thelcomposerwishesbut/éach fimelitlis[variedin[oneor
more[ways. From[altechnical perspective, welcould
describelthis[processlas[the process Wherealmusical
content[ (the theme)Cis[reused ‘andenrichedCinlevery
variation.

Theprocess(dfidontent@énrichmentin[VARIAZIONI
is[/basedJon content[JaspectsIwhich[lare[Ifilled[lin
automatically(dnd(collaboratively.[Anldspectlis/d[set/of
related'metadatalJabout[lal‘perspective[JoflJalJcontent
(dynamics,body [position, fechnical ‘spects[.l.). Tn the
processJofl Ireusing[Jcontent[]forJdifferent ]contexts,
content[aspects[(metadata)areladded. [ Thus, ¢ontent[is
enriched[With[ietadataltelevantfor[this'hew[context.
Letuslprovidelaiser(caseforldeveloping(thisimportant
concept[] for[] enriching[] contents”] through[l their
“variazioni”.

UselCase

A[Musical(Institution[fecords alconcert oflalduo [of
mandolinland(piano. Themusicallinstitutionadds[some
metadatal about( thevideo[ {event,[ toom, [ interpreters,
date, [instruments, [€tc.) [and thakes [@vailablethe videolin
the VARIAZIONIdemonstrator.

Let's[saylalspecialistinforganologywants[fo teuse
thevideo for[anlarticle(@boutthe(drigin 6fithe thandolin.
Thellspecialist[Jaccesses[ VARIAZIONIldemonstrator
portal, [Selects(amew(daspect[oflthe content [(organology)
for[tagging[this[lnew[linformationand Cenriches[the
content] (etymology[l ofl] 'mandolin',[] precedent
instruments, [étc.). (HeWritesthen(the [@rticle *{Origins (0f
the[Neopolitan[mandolin”. [ The[original [content[has
beenlenriched[with[this[hew[aspect. These[etadata
enrich(also[the restloficontents/catalogued with the ferm
'mandolin',[Sincethe metadatalis[semanticallyénriched
(ontology). [ Thelarticlelis[published in[the community
web[site[Jand[Jother[Jcommunities[ havellthe[Jarticle
available[forlits[feuseand/lor[énrichment. Inldddition,
usersladdltheirfown[defined[tags[for[this article. The
specialist/canfeview the user tagginglandadd[someof
the[most[popular(fagsfolits[original[article, increasing
thelquality [oflits fagging.

Now/ alluthier[wants[to[ publish[onlalweblsitela
lessononlutherie, “and[selects[ the Csame[video. He
producesalhew( Y'variazioni”[oflthe[content[With[this
new[Jaspect, | lutherie. [JHere[Ithe[Jrelevant[Imetadata
included[in[this[new[Jaspect[“are[the [ luthier “oflthe
mandolin, the Woodshisedlin[its[Gonstruction, étc.Then,
he(tags/the(metadataloflthe mewaspect,[generatingan
enriched[content[and[teuses[this[énriched ¢ontentlin[a
new![dontent, [@(lesson(@bouttheldescription oflthe art(of
making[mandolins[by[this[Tuthier.[Inlorder to[teduce
tagging @éffort, [an/dutomatic tagging assistanthas hielped
to[fill(thebiographyofltheluthier, and[some televant
biographical [ 'metadatalJthat(Thas[Tbeen(Jautomatically
extracted fromWikipedialand [tagged.

Later[alcultural linstitution[Selects [the Video [for(an
announcementoflal¢concert bylthelsamelduoWwith[the
same[ Jprogramme.[ They[‘addJalnew[aspect, cultural
event, dnd [tag(themetadata@bout(the programme 0 fthe
video, [since lit[theinitial faggingwas mot(so[complete.

Thenlincludelin(the[announcement((almew/c¢ontent,
concertlannouncement), theldoncertplace,date, tc. [and
link[the[Video.[Automatically,[a[Summarisation[oflthe
piecesloflthe[Videolis[¢reated [and[links fothe $imilar
concerts ih[thelsame[area.

Thell community[] approach(] facilitates[| tagging
distributed(tesourcesand[énriching[thetagging [through
their‘fvariazioni”(and [@ppropriate fools[for thanualland
automatic [fagging.
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Thel 1 projectl] VARIAZIONI(] has[] the[] goal[] of
improving Musical Metadata Tagging[through:
o theldefinition/oflal[Common EuropeanMusical
Metadataland
e al]Collaborativel] Tagging[]and[] Enrichment
Process] based] onl] Tools[] that'] combine
automatic/and thanual(tagging.

Onel] ofl] thel] most[] innovative[] aspects(] of
VARIAZIONIis[that[Jis[based[lon communities.
Internet[] has[] shown[] the[] power[] of[] communities.
VARIAZIONIproposes(foldevelop@platform/in which
protagonist/is fransferred [fo the users, who thaintain/and
create[the[contents. In[VARIAZIONI, 'theprocess on
enrichmentlisbased onladdinghew[ metadatalin[the
process(of(teusing(adapting)dontentsfor mew contexts
orlgven dustomising/contentmetadata By aiser.

Thel] project VARIAZIONI  willl] setupl] a
collaborativel] platform,[] VARIAZIONI[1 Content
Enrichment[Portal, whereuisers ¢an[contribute[to the
creation, ] enrichment[] and[] cataloguing[] of (] musical
contents.

VARIAZIONI[Content[EnrichmentPortal (aims[to
developJand[]validate]an[JopenJinfrastructureJand
methodology(for(distributionandldelivery (of[European
regional [Jcultural I content, Tmainly[Tbased Jon'music
content. [ TheprojectWwillCprovidelalparadigm(shiftin
how(thel¢contentlis ¢reated, [fransformed, adaptedCand
consumed, byladopting[an[architecturelofparticipation
andlinvolvingfisers [fromthe verylearly [stagedficontent
creation, [Glassificationand[transformation([6].

Thelprojectlis builtLon[topLofl televant[tesults of
previously[ ] research(] activities[] in[] European[] R&D
Programs [ (MUSICNETWORK 6], 'WEDELMUSIC
[7]1,[SIMAC]8]),[éContent[projects/suchlastHARMOS
[1]f@ndlin[particular(on(thelongoing[project AXMEDIS
[11]CIbasedon[Jalltechnology( platform, [ with[IDRM
support[Jand[Jtools[]forIproduction,JprotectionJand
distribution(oficontent.

Usingtheresultsland expertiseoflall these [European
projects, 'VARIAZIONIhas(the ain(goal [0flimproving
Musical [MetadataTaggingand[its quality, [through the
promotionofl the[teuseand enrichment oflexisting
musical [digital CassetsCin[new[applicationsCand ‘new
distributionchannels.

Themainlissuel 0fl thelHARMOSproject[was!the
preservationofl_educational [icontents [ from[ the[‘great
Europeanmaestros/thought/the recordinglinlaudiovisual
format ofltheir ¢lasses. The necessity [fo work [withthe
audiovisual Carchives Lofl the[participating[ linstitutions
madeus/aware both[0f'the Walue[0flthe thaterials that(all
ofthese[institution[havelin[their archives'and[oflthe
difficulty[tolundertake common(projects_due the high
variety[] ofl] formats,[] cataloguing[] tools[! and[] even
preservations]conditions. 1 TheIwork[Jdeveloped[1by
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MUSICNETWORK!] orl] WEDELMUSIC!! projects
showed[thelimportance [of this[cultural Cheritage. [ The
hugeldimension[ 0flthe[Work[ahead made(televantthe
needloflalnew[projectlinlorder to[preserve and (make
accessible(this cultural [content[inlalvery[usable way
through(the[definitionand[application oflalCommon
EuropeanMusical Metadata.
ThelImainl] objectives[]ofl ] thel]project[]arel]the
following:
e Ol.[Definelalcommon etadatafor European
Musical Digital [assets
e O2.[Automaticenrichmentofl contentswith
available[Mashup web/servicesland[automatic
tagging systems
e 3.0 Providel] al] community[] driven(] open
infrastructure [ for[ content[enrichment, reuise
and/securedistribution
e  O4.[Providelalplatformland(rightsmodel for
sustainability[0f[dontent/énrichment
e OS5.00Leverage[Juser[lparticipation[Jto[Jenrich
content/and[contentmetadata
e 06.00 Promote[] the[] development[] of[] user
communities[for[ continuousJenrichment[Jof
contents
e  O7.[Continuousimprovement[oflcontents[and
services[Jthrough[Juser ) behaviour[Jreal fime
monitoring

3. Architecture

From/[altechnological pointfof¥iew, 'VARIAZIONI
architecture[Tisbased “onfour mainJcomponents[as
depicted(inFigure (1, whichlareldescribed below:

e allstandard[]platform](JSR168)Ibased ] on
portlets(XpressionPortal)

e alstandard[ContentManagement[System[(Java
Content[] Repository,[1 JSR170)0 (Xpression
CMS)

e setlofltoolsfor[protectionandproductionof
protected] contents[] based] on[J] MPEG21
(Axmedis);

e setlofltools for[semanticlcontent enrichment
(multifaceted[UserInterfaceand[wizards[for
folksonomies, [(tashupsbased (mechanisms for
metadatalJextraction Jfrom[Jexternal [sources)
[10].

Thel] proposed] architecture[] of 7] VARIAZIONI
exhibits[thefollowing[qualities:

e Standardisation. [ Thelarchitectureis[based on
the Cwell Cknown Cspecifications [(Portlets 2],
JavallContent[JRepository[1[3]Jand CMPEG
21[4][5D)

e Integrationlofllegacy(Isystem. 1 The[portlet
infrastructurelisised for[integrating[ existing



cataloguing[tools. This[facilityhasbeenused
for(integrating[ results from HARMOS as[a
demonstration(ofithiscapability,

e Integration/ofleéxternal@nnotation(systems. The
portallinfrastructure(providesd[REST [layer for
managing [¢ontentmetadata. ThisTayer[isused
by the $semantic enrichment(tool, [ whichladds
metadatalaslaltesultloflaudiolanalysis oflthe
contents, [smart[clipping/ofiiesourceslavailable
in[JInternet, Jor[Isocial[lderived [ Jtaxonomies
(folksonomies)according[Jto[Jsomel[Jofthe
web2.0paradigms([9],

e Usagellof[imainstream[]content[Jmanagement
system(fechnologyformanaging thelifel¢ycle
oflthelcontents, [integrated Wwith[alcollaborative
system, [thatlallows/its [te [purposingin[the Wweb
siteslassociated [folevery[community([10],

e Integration[] with[Ja[Jrobust[]standards/based
AXMEDIS [platform(for [contentProtectionand
delivery[[12]. CTAXMEDIS O follows [aCgrid [
based[architectureforprocessinghighvolume
oflicontents[land [lis[Tbased [lon the [Istandard
MPEG21.00 It[0 provides[] (i)[J content
transformation(Jand[]packing [ for[producing
contentlinlalsuitable[format( for(delivering[to
differentdevices, andl[ (ii)[ content[ protection
andDRM support.

Users
% {customised deskiop, communities,
Harmos Tools tagging tock: and contents according
(Tagging) 1o user rales)
r ! Axmedis Player |
Xpression

Muitilingual Portiet-based
Cuollaborative Platform (Delivery Component)

I Semantic |
Enrichment Tool

Content Wizard
(Author / Metatagging |

_[ \

I — s |

Content Types| | W——-—
(Metadata) "lﬂ

—

2
53
™y
o
=
2=
@

"

Axmedis
Protection ! Production

Figure(2.\VARIAZIONI Architecture
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4. Collaborative Enrichment

VARIAZIONIproposalfor[annotation[is based on
social[] networking.[ Al portlet(based[] collaborative
platformhasbeensettip Where lsers[can(sharecontents
inthe[communities theyBelong fo.

Atlthis(stageloflthe [project, therelis(a[firstidefinition
ofMusical Metadatafor(Variazionilproject, [and [dontent
wizardshas Been[created [for[itsl@nnotation, @sshown(in
Figure(3.

VACIAZIONI
ol -

e titharing i T
it A 2
il ‘ Admin Contet

P torvard

Contents[] from[] HARMOS[ project[] havel] been
exported[Jas [ ISCORM/zips, [ Jand [Jimported[ Jinto ithe
contentmanagement(system.

A first[ prototype[ ofl content[ enrichment[ through
socialltagginghasbeenldeveloped asishownin Figure 4.

Weleal
by

Figure(4.Socialltagging ofiresources

5. Folksonomies/and(web2.0concepts

VARIAZIONIT! adopts[] and[] refines[] emerging
collaborativepractices fordontent[énrichmentbased [on
web2.0[concepts, [leveraging [the ise[of folksonomies[)
focusing[on[user[Jparticipation, [Jlandlexploiting[Ithe
architecture0flthe Web/(as(a[platform.

In(particular, ‘weldeveloped[tools and[facilities[for
exploiting[] socially[] derived[] taxonomies(] (i.e.
folksonomies). This[classification/schemahasprovenfo



belIvery[Jaccurate 'when[lcommunities tag[ ‘the lsame
resources, [ and[in[addition[ it provides  feedback[ for
improvingquality(ofitagged(resources.

Such (7] tools[] enable[] the[] participation[] of[] user
communities[in[ thel tlassification ofl existing[ content
they(Jare(Jinterested(]in,[Jas[ Iwell[las[]content[]they
create/integrate. [Hence, [the[tools[developed support(the
creationl] of(J user[] generated[] tags(] (in") form[] of
folksonomies)[which[can complementand[enrichthe
existing[ ] metadata.[] The[ltools[] consist[] of (lallrich
multifaceted user(interface[(UI)adapted [fo the[Specific
VARIAZIONI¢tontent[andinetadata, Wwizards[for[tags
selection[] and[J insertion, ] powerful [} functions[] for
simultaneous[tagging[bperations on[multiple content
objects,[Jsupport[for[Iquality[Jassurance[ Jmechanisms
(support[forlevaluation, [fevisionsland (modifications[of
tags).

VARIAZIONItools[Tallow[Jusers[to[ 'tagicontent
objects[] with[] a[] descriptive[] word,[] expressing[] a
characteristic[of( the content[or[associated meaning.
They[ represent( folksonomies[as[al tagl cloud, which
displaysithe most[populartags;

Whenlaluser[creates[altagforlalspecific[content
object,thelfaglis(stored [inthe[databaseandlassociated
with[thatlobject[(bylits[ID). Thelsystemlkeeps/frackof
all(thelfagsthatmisershaveléntered [and [the mumberlof
times(that(they havelentered the Samefag.

EachlfaglisvVisualized [with[a[font[size based [on the
popularityofTthat(tag.[Thisfallows lisersfobrowselthe
content[byWwayloflaluser/driven[¢ategorizationofthat
content.[Whenafiser(clicksonloneofthe fags(inthelfag
cloud,(thelapplication(tetrieves allistloflthe associated
contents. [ Isearching( /by[ Itags[](folksonomies)[lor[ by
metadata.

6. User(focus/and participation

Thelldevelopment[lof[T'VARIAZIONIlcomponents
mainly[targeted[to[lend[users,[like[the folksonomies
toolsCor[thewizards,[ followed[an[iterative Capproach
basedl[on[Unified [Processwith the[aim[fo[gather early
feedbacks[ from[Jusers,Jthus lensuringJan[improved
chance(dftheeting theirfequirementsland meeds.

Thefools Twereldeveloped withithe [dim(fo facilitate
and[stimulate[users[ contribution[(i.e. highusability
standards, powerful [ functions [ for[ batch[ metatagging
operations[ on[multiple[ dbjects, [ simplelyet appealing
looklandfeel).

Like[ ‘most[ advanced [ digital [ users, VARIAZIONI
usersarelincreasingly[interestedin[accessing[all[the
aspectsloflaldigital [¢ontent, [likeliser generated video,
photos,podcasts,music, gamesand more. Theywant
access[ | to[] all[] available[] data,[] all[] in[] real[fime.
VARIAZIONI s everagingtheusers themselvesto
helplorganizethecontent[andmake it[accessibleland
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searcheable, lusing[thefwisdom[of the[¢rowds”.[This(is
beingl enabled[by[the use[ofl tags and[tagging, [ Which
helps/to unifyland(drganize(the rapidly lexpandingworld
ofluser(generated media,[as/describedlin[Section[6.[As
VARIAZIONIICEP [support/the[use ofltags,itlis[able(to
assemblel collectionslofl sociall imedial based on[the
interests 0f(VARIAZIONIusers.

Significantléffort[WwentlinMmaking[the mserlinterface
simpler,cleanCand Cmorelintuitive, doingiser[testing,
performing[] validation[J sessions] and[J listening[] to
VARIAZIONI Cusers, [ collectingand [prioritizing [ Wwhat
theywanted, liked ‘and [disliked.

7. Conclusions/and future work

Theproject IVARIAZIONI s addressing[content
enrichmenttaking[Jadvantage [oflJindustrial Cpractice,
research[progress’and émerging[web[2.0technologies,
which will [provide(aBasis [forlits[dommercialisation/and
sustainability.

Thellinvolvement“of "musical Cinstitutions [in[their
conceptionlis/éssential forlitsdcceptancelin/the musical
community.

Next[steps[inltheprojectlare[the isageloflexisting
tools[for tagging musical [resources, thelintegration of
AXMEDIS [ platform, and thelintegration ofl semantic
enrichment(tools.

InCaddition, [the[ tontent enrichment[ portal [Wwill[be
used [ for[thel validation[ ofl the[ proposed approach!to
contentlenrichment[ by Idirectlylinvolving[ithe[Juser
communities[in[the[process.[ Tolthis[aim,[mechanisms
arel beingl developed[ and[ integrated[into[ thel portal,
allowing[fomonitor(and analyseiserbehaviour(and[fo
measure [ important[ quantitativeindicators[(navigation
and[search[paths, usage offeatures, some[usability
metrics)to[linderstand(thetelevance andaccuracylof
classificationJand[‘tagging. JIn[Jaddition, the “content
enrichmentportal Gwill Cprovide “support[forpreparing
andJsubmitting[J questionnairesJto[Jusers(]to[] gather
qualitative [imetrics[ (related[ tovisibility, (accessibility
and/searchability).
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